Abstract
Introduction
Cesarean sections (CSs) rates have progressively increased in many countries, particularly among developing countries [1] and a large number of CSs currently performed without medical indications are associated with higher risks than benefits [2] . The main reasons for the rise in CS rate are private service as well as some requests by mothers [3] . Joint hypermobility (JHM) is a common, heritable trait observed predominantly in women and characterized by musculoskeletal symptoms with widespread joint laxity, independent of a systemic rheumatoid disease [4] .
Studies have suggested that JHM is associated with pelvic floor disorders However, It is unknown whether joint laxity might influence obstetrical outcomes. Indeed, it has long been recognized that joint laxity increases over the course of pregnancy [5] [6] [7] , allowing the bony pelvis to adapt to accommodate vaginal birth. It is plausible that women with hypermobility syndrome may be at lower risk for cephalopelvic disproportion. This study was designed to assess cesarean section (CS) in women with JHM.
II. Methods

Study design
This case control study was conducted in Gynecology and Obstetrics Department in Baghdad Teaching Hospital. One hundred women delivered with CS and 100 women with NVD were studiedconsecutively. The study protocol was approved by the Ethics Committee of Baghdad University of Medical Sciences, and a written informed consent was obtained from each participant.
Sample selection
Only women with previous or current CS due to cephalopelvic disproportion and obstructed labor were included in the study. Patients were excluded from the study if their CS were due to pelvic tumor, cervical stenosis or double uterus, fetal malpresentations, abnormal uterine action, antepartum hemorrhage, other maternal diseases, and fulminating pregnancy induced hypertension, or if it is due to any of the fetal causes for CS.
Clinical evaluation
Full history was taken from all individuals including age, parity, previous obstetric history, history of diabetes mellitus and hypertension associated with pregnancy, pre-eclamptic toxemia, previous CS with its indication , and the indication for the current CS. Body mass index (BMI) was measured according the equation BMI=weight / height
The degree of joint mobility in both groups was recorded on the day three to five after delivery according to Beighton method by a blinded observer [8] with slight modification (Bending forward was not done for all patients in the two groups due to the difficulty of doing the test in the CS group).Patients who recorded 4 or more scores were considered hypermobile.
Statistical analysis
Statistical software (SPSS version 22, IBM, USA) was used for data analysis. Kolmogorov-Smirnov test was used to assess the normal distribution of continuous variables. Descriptive statistics were presented as mean ± standard deviation (SD) for normally distributed continuous variables and as numbers and percentages (%) for categorical variables. Statistical significance of differences between 2 groups of normally distributed continuous variables was assessed using Student's t test.Chi square test was used to assess the significance of difference between categorical variables.P value < 0.05 was considered statistically significant.
III. Results
A total of 200women were involved in the study. Of those, 100 had CS and 100 had NVD. There was no statistical difference between age and BMI of women with CS and NVD group (27.8± 0.448 vs 28.4 ±0.45, p=0.46; 22.7 ±0.419 vs 23.1 ± 0.421, p= 0.47 respectively).
Patients with joint hypermobility were significantly less in the CS group than in NVD group 8(8%) vs 25 (75.8%), p=0.002, OR= 0.26, 95% CI=0.11-0.61)) as shown in table 1.Total joint mobility score was significantly less in CS group (111) than in NVD group (197) (p=0.002) as in figure1.
The ROC analysis ofjointmobility score revealed that AUC was (0.60) and significantly different from the 0.5 area expected for an equivocal test (p=0.03, Figure 2 ). The optimum cut-off value for this score was ≤ 3 positive criteria. This new score had high sensitivity (92%), moderate accuracy of 59 % and would establish the diagnosis of women who need CS with 55 % confidence ( 
IV. Discussion
This study aimed to assess joint mobility in women with CS. Interestingly, it showed that JHM was significantly less in women with CS group than NVD group. This is a statistically significant and clinically important because it may indicate that patients with hypermobility are more prone to NVD than CS.
Patients with hypermobility have been shown to have an increased concentration of type III procollagen [9] . The high collagen content in the musculotendinous pelvic floor can result in pelvic floor problems in women with pelvic floor relaxation during pregnancy in addition to laxity of peripheral joints [10] [11] [12] . The Joint laxity may allow more easy passage of the fetal head through the pelvis. Thus, from an obstetrical perspective, joint hypermobility may be advantageous to facilitate spontaneous vaginal birth [13] .
Jones and Ng [14] suggested that normal vaginal delivery can be encouraged in Joint hypermobility syndrome of Ehlers-Danlossyndromehypermobilitytype (JHS/EDS-HT).
Castori et al [15] evaluated obstetricimplications of the JHS/EDS-HT in 82Italianpatients in two centers and demonstrated that CS was less than NVD in hypermobile patients(22.3% vs 72.2%).Recently,Knoepp et al [16] investigated the association between joint hypermobility syndrome and obstetrical outcomes and found that women with hypermobility were associated with decreased odds of cesarean sections after complete cervical dilation or operative vaginal delivery [odds ratio (OR)=0.51; 95 % confidence interval (CI):0.27-0.95].On the other side, another study found that JHS/EDS-HTwho had an exacerbation of systemic and/or musculoskeletal symptoms during pregnancy might necessitate CS [17] .These unresolved controversies on the choice between cesarean and vaginal delivery in JHS/EDS-HT are presumably related to the shortage of studies on consistent numbers of patients with homogenous phenotypes.
Furthermore; the new joint mobility score we found was a valid measure and may be clinically important score in early diagnosis of women who may need CS and differentiating them from NVD in suspected cases.
The small sample size of the current study may be a limitation. This can be resolved by a larger scale studies. However, up to the best of our knowledge this is the first case controls study in Iraq and it is noteworthy that the finding is practically important to predict the delivery modality in hypermobile patients.
In conclusion, CS was negatively associated with women who had joint hypermobility. This may suggest that hypermobile joints are a facilitating factor for NVD and not a predisposing factor for obstructed labor and CS.
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